Nitric oxide synthase activity in retinas from non-insulin-dependent diabetic Goto-Kakizaki rats: correlation with blood-retinal barrier permeability.
The aim of this work was to examine whether the non-insulin-dependent diabetic Goto-Kakizaki (GK) rats develop retinal changes with similar characteristics to those observed in insulin-dependent diabetic rats in what concerns blood-retinal barrier (BRB) permeability, nitric oxide (NO) production, and retinal IL-1beta level. BRB permeability was evaluated by vitreous fluorophotometry. NO synthase (NOS) activity was assessed by the production of l-[(3)H]-citrulline and retinal IL-1beta level was determined by ELISA. The expression of the inducible isoform of NOS (iNOS) protein was evaluated by Western blot analysis and immunohistochemistry. The in vivo studies indicated that in GK rats the BRB permeability to fluorescein was increased (787.81 +/- 68 min(-1)) in comparison to that in normal Wistar rats (646.6 +/- 55 min(-1)). The ex vivo studies showed that in retinas from GK rats the NOS activity was higher (207 +/- 28.9 pmol l-[(3)H]-citrulline/mg protein/30 min) than that in normal Wistar rats (125 +/- 32.3 pmol l-[(3)H]-citrulline/mg protein/30 min). These results were correlated with an increase in the protein level of iNOS in the retinas of GK rats, which was confirmed not only by the study of the iNOS protein expression but also by the use of NOS activity inhibitors. Indeed, the data about the effect of specific inhibitors on the NOS activity revealed that in retinas from GK rats the most effective inhibitor was aminoguanidine, which predominantly inhibits the iNOS isoform whereas in retinas from normal Wistar rats it was N(G) nitro l-arginine that predominantly inhibits the constitutive isoforms of NOS. In summary, in retinas from GK rats there is an increased production of NO which may contribute to the BRB breakdown.